P regnant patients with a mechanical prosthetic heart valve have a high risk of valve thrombosis. [1] Previous studies in pregnant patients with a mechanical prosthetic heart valve have shown that patients who use warfarin during their pregnancy have a thromboembolism incidence of 3.9% and a maternal death rate of 2%, whereas patients who use unfractionated heparin (UFH) during their 1st trimester followed by warfarin during their 2 nd and 3 rd trimesters, have a thromboembolism incidence of 9.2% and a maternal death rate of 4%. The majority of these deaths are related to prosthetic valve thrombosis (PVT), [2] the treatment of which is still a topic of debate.
This case report presents a 29-year-old patient in her 6th week of pregnancy. A mechanical mitral valve thrombus could not be observed, but it was highly suspected due to an evident gradient increase. The patient was given a prolonged infusion of low-dose tissue plasminogen activator (tPA) and was eventually treated successfully.
CASE REPORT
A 29-year-old pregnant patient presented at our clinic with a 3-day history of dyspnea and weakness. She was evaluated as a New York Heart Association (NYHA) Class II, and had undergone mitral valve replacement (MVR) surgery (with a St. Jude bileaflet mechanical prosthetic valve) due to rheumatic valve disease 4 years prior to this admission. She was on her first pregnancy and was using warfarin, alternating daily between 2.5 mg and 5 mg. Her international normalized ratio (INR) value had been checked 1 month prior to admission and was then 2.5. During physical examination, the patient was found to have bilateral basal lung crackles, a mitral mechanical valve sound and apical grade 2 diastolic murmur. Her blood pressure was 105/55 mmHg and her pulse Figure 1a , b, Video file 1 * ). Because the patient was pregnant, a fluoroscopy could not be performed. The patient's most recent TEE had been 2 months prior to admission and had detected a functional mechanic prosthetic mitral valve with a mean mitral gradient of 6 mmHg. Based on her symptoms, the presence of a state susceptible to thrombosis-pregnancy-and her subtherapeutic INR values, the patient was thought to have a pathological mechanical valve thrombosis, leading to restricted mobility of the valve. With the exception of pregnancy, the patient had no other contraindications for thrombolytic therapy, and was started on a 6-hour-long 25 mg tPA infusion. Following this, and with no change found in the transmitral gradient on a second TTE, the patient was given another 6-hour 25 mg tPA infusion. This was followed by a third TTE, again showing no change in the transmitral gradient, so a third 6-hour 25 mg tPA infusion was administered. At the end of this third infusion a TTE and a TEE were performed and the movement of the patient's anterior mitral leaflet was found normal. Mean transmitral gradient was 7 mmHg and mitral valve area 2.7 cm 2 ( Figure 1c, d , Video file 2 * ). The bilateral basal lung crackles disappeared without diuretic usage. In order to raise her activated partial thromboplastin time (aPTT) levels to 2-3 times the normal value, the patient was given UFH and a dose of 5 mg/day of warfarin. When her INR value reached 3.2, the UFH was stopped. Throughout her pregnancy, the patient was followed up with a maximum dose of 5 mg/day of warfarin and regular monitoring of her therapeutic INR values. Warfarin usage was stopped 1 week prior to delivery and UFH was started. The patient had a vaginal delivery of a healthy child with no congenital defects detected in the newborn. On the evening of her delivery day, warfarin was added to the UFH usage. Upon reaching therapeutic INR levels, UFH usage was stopped.
DISCUSSION
PVT is a rare but highly fatal complication. Although the most frequent cause of thrombus formation is insufficient usage of anticoagulants, it is also influenced by factors such as surgery technique, localization of the prosthetic valve, valve type, pannus formation around the valve and patient hemodynamic state. Atrial fibrillation, pregnancy, left atrial enlargement and ventricular dysfunction are additional factors that may lead to thrombus formation. [3] In their study, Lengyel et al. showed that 82% of PVT patients have an inadequate usage of anticoagulants. [4] It is believed that pregnancy-related changes exaggerate blood coagulation reaction in mothers, leaving them more vulnerable to thrombosis. Hereby, in pregnant women with mechanical valves, adequate anticoagulation becomes even more critical. Therefore, stricter control of anticoagulation therapy is necessary for those patients who have used a mechanical valve. Despite using the same doses of warfarin, our patient's INR values had dropped from 2.5 to 1.4. We tend to think that pregnancy, among other factors, could have altered her INR value.
As this report shows, patients with PVT present themselves with new and worsening symptoms. Clinical presentation may vary from dyspnea, embolic events, and symptoms of cardiac insufficiency, to cardiogenic shock and pulmonary edema.
In diagnosing PVT, TTE results may provide valuable guidance, but TEE is the gold standard procedure for diagnosis confirmation, measurement of thrombus size and mobility, evaluation of thrombus presence in the left atrial and/or left atrial appendage, evaluation of pannus or thrombus formation. TEE should be performed before therapy initiation. In particular, realtime 3-dimensional (3D) TEE, provides extremely useful information on the settlement and size of the prosthetic valve thrombosis, and in follow-up after TPA. In our patient we detected restricted mobility of the anterior leaflet of the prosthetic mitral valve and a gradient increase, but could not detect a thrombus formation. Also in our case, directing the treatment would be more accurate using real-time 3D TEE evaluation of the thrombus and prosthetic valve between tPA infusions.
As in our case, prior TTE results can lead the way to diagnosis in patients with elevated gradient values on prosthetic valves. The results of a TTE performed 1 month prior to admission, showed normal valve mobility, no gradient increase and no signs of valve incompatibility. The newly performed TTE and TEE showed no signs of vegetation or dehiscence on the valve. The patient's symptoms were new, her INR value was subtherapeutic and she was pregnant, a condition well-known for leading to thrombus susceptibility. Taking into account these factors, the patient was thought to have a PVT, even though no thrombus could be detected on her prosthetic valve. We thought that thrombus seems to occured approximately 1-2 months based on previous TEE images and INR values.
In the guidelines, there is no consensus on the treatment of patients with PVT. Surgical treatment is recommended in ESC guidelines [5] and thrombolytic therapy (TT) is recommended in The Society of Heart Valve Disease guidelines. [6] Also, AHA/ACC Valvular Heart Disease guidelines [7] that were published in March 2014, recommend TT for patients with a thrombosed left-sided prosthetic heart valve, recent onset (<14 days) of NYHA class I to II symptoms, and a small thrombus <0.8 cm 2 .
The risks of TT during pregnancy have never been evaluated with randomized trials. The best level of evidence comes from case reports or case series. Although TT in these reports was performed with a different drug, a different protocol and various indications, the overall complication rates of TT in these patients are not worse than the complication rates in the large randomized TT trials on stroke, myocardial infarction, and pulmonary embolism. [8] PVT during pregnancy is uncommon but requires urgent therapy. The low-dose, slow infusion (25 mg/6 hour) tPA therapy performed by Özkan et al. on 24 pregnant patients has shown very promising results. [9] In this study, the TEE-guided, low-dose, slow-infusion tPA protocol was associated with 100% thrombolytic success with no maternal mortality. Fetal mortality was 20%. In general, TT for the treatment of PVT in non-pregnant patients is successful in ≈85% of patients. [10] Pregnant patients with a mechanical heart valve need to followed-up closely. A diagnosis of valve thrombosis should come to mind for those patients who show an evident gradient increase on their metallic valves during an echocardiographic follow-up. Pregnant patients with prosthetic valve thrombosis can be treated with prolonged infusions of low-dose tPA. Low-dose, long tPA may be given repeated doses.
